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(54) DIGITAL RECORDER 

(57)Abstract: 

PURPOSE: To provide a digital recorder which can apply 
the fade-out/fade-in processing to the joint parts of the 
sound data. 

CONSTITUTION: For instance, sound data stored in the 
hard disks 12a and 12b are read out as the event 
information under the control of a DMA controller 10. 
Then these event information are transferred to the 
buffers 9-1-9-3. Under such conditions, the fade- 
out/fade-in operation can be dynamicarry carried out. 
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hp- ;up i o 7frt>o>m 

^ ^A**gl8-1-8-3, HD^ hP-7 
1 1^bODMAl*MDRQ1-DRQ4^ CP 
U 1 frbCDDMAtfBrfiT^EN D (DMAEND) S§ 

y) ffDAK1-DAK4, D M AS2I4 3 D M 

ApJ^ (W^-^'J>^) <I#DMAENB*ai^-r^ 
m*\ ^^5>?a>hP-^Pv*^l 0 7|z»L# 

1 0 91*. T KUXUS/X* 1 O 4 X a> h P — 

;uuvx$ i o 5<D&fr0>&?*>*»;i'CH i -CH4 

iz^jE-f * u vx* ^«wfzj§s-r 

[0045] $Y5^>hP~^Pv^^1 07 
I*. f3- #1 3*>t>CDf!£fI-S§-CS. 3>HP- JUU 
yX^1O5^b0a>hP-;bgf, "9— t:XP>h 
P — ^ 1 0 8j^b<D$Wd#£SltT. 7KUX/^7 
7102 S f-^W77l o 6(Z>Aa5;&f&lW£T<S>f5 
T Kux-r^'jy^ 1 1 OSBrftS-BrT* 7 K 
UXUvX^I O 4(D>S^<7>Ji^$*vfr^-V>^;KD^ 

*;uc« y hit *>;tt ?7 0>mm7 k uxrz^ofc 
s^^>^;ncay^Tt»*tfc/^^^T(7)ii^ 

to 04 e] <cpu i o>±t*mitt>&LT\z^ *mmm 

^-V-h^@37iM@6(z^$ttTt^ 0 Cttfi^P^ 
7AROM2l:i5i*tlf:^Py7A (V7h-!?i7) 

<fc&£<&T?. S3 i*><y>;u— ^>£tfL. @4iiHD 

=3> hP-7 1 1 ^^<D^O^=y^ \ NT(D^ 

I^ISS L TH^T-r £ <<> £ ^ :7 h ;u— T > * ^ L T t * 



13 6 1*. ffm<D^^(c^l>Tr7x-K^— SrftKje-r 
^HsizfcltS— SflOXx^s- 1 2££t>lnP£BC: 

[o o 4 7] *-**H3i::j5ivc* c pu i (im3S^->U 
KCT^YV/u— f>£x£— h£t!\ x^^^3-o 

(jaT. *lz3-0i:IB-r) (=m*Tfi-a«D»ttfll€K 
S-T^o fit, 3-1 fzfcl>T*— 3- 

[0 0 4 8] CPU1 A^IS^K/l/H-K^-Kt 
fc^ct^V^V-r^^. 3-2A>t>3-3lCil^ 30 

h^>*£Ji*MSWt5£L. *t»f^3-4rzii^# 

TKSU 3-5|CfclxT. A/D^&. D/A£S<& 
^■r^(7>ill^^*^Aai^SM8-1 ~8-3*<H«t 
?Z>0)1)K /^776, ^3 — $M 3*^LTfi^fi^ 
CS£M*i£ti3Lfc:rt<t> I OWR^^t-l!7f >f >^ 
tSo l^* T r 1 dOl^TI*. ^U-fttSI 

oTD/A^&I&f^i*^) . T r 2&tfT r 3 I*** U 
=J-K*tt (ttoTA/D^&l&m*^) <b:T^o HI 

o(-. zcDcfc 5 *^e- KISS L^ii^c7>«BSi[i^a>8t^: 

[0049] fit, 3-5t'l*DMA3>hP-7l 
OlC^Ls r 1 r 3 |COlNT0>/<^ 7 T 9— 1 

-9-3CD7 Kux^a^^b^-y-^o o*y. ia2<7)r 

KUXA*y7 7 10K UixX^-bU/^^ 103, ft 

>*;Hzl^$ 1 o 9^fCcty s f^>^CHi-c 

H3(D£.UvX£ (7KUXUi/X^1 04. n > h P 

i o 6 S^LtTOSf-^ S A^SSt^o 
[0 0 5 0] ::t% A^;779-1 ~9-3l£. y> 

y. tg^^^LTli. */^779-1 -9-307 
^-K7Ki/Xi*L/>h7 KUX<t(*— a-r^cfc5-b 

V (01 Olw. -?7 9-1 -9-3CDX 

^-K7KbXt^JU>h7K UX t. A^. CH1-CH 
3<7>7 KUXUvX^ i o 4(ctBH£;h/C^2;h,3tt 

[005 1 ] f»l*T CPU 1 fi3-6<0^S*llfTL> 
RAM3^0)ftm (9— ^7) ^^EUnHJT^rc^-r^/X 

— K-r-f X£ 1 2 a, 12 b(7)S- h7!/^Tr1-Tr 

3 icttfs-r^-f x^r^-trx^>r >^ $io^^s*r s 

(i1 0|:/\-Kf^X^1 2 a, 12b(DIBltxUT 

^) o 

[0 0 5 2] SfclCCPUl tt. #§^A£l3*gM8-1 

- 8 - 3 <D A/D^lfif^X(*D/A^ifi^* 

(3-7) o SL^T. 3-8frfetxr. V^h^x 
Tiqii^^A>ltr. HD3>hP-7l 1 A-Kf 
-fX£l2a, 12b t/^ w ;779- 1 — 9 — 3 



n— ^ 1 1^CPU1 CijtfLT-O^^h I NT£fr 
tfhZt) Zffte^tztZ (&&) tHC»ait*fTr 

So 

[0053] a<*^fC(i, 04M06|:^Lfc7P- 

McttofcSrtlF* 3-8 T'UfT-T S C <t (Cfc&o 
CCT?H47iS06I^L*:^n--^V — hC&I&BJlfcA 
*«H=. TOIBLfcHl <&RAM3lzl&$A£;h,&#^-:7 
;UO)^ICO^-C^^-rSo Hi CORAM 3 Id*. Hi 

2 7l>SHi 5 dn^cfc 5 lc|5£x*vzi.— ;u£*ijffirr £ 
Y'O h^r—yji, (ET) % -f 'O hv-^r>Xf-^ 
;U (EST^fS) 3ft«S«*#tTfiy. **160> 

[0054] hi 2i*stnaLt=-r^>h^- 

-<^>hf- $1** -f"*>h* (name) % f 4 *0 
I D (id) (A-Kf-f^ 12a (OO) t 1 2 b 

(oi) a>i*r*u&*£»£-r*) % fcn^-^rKux 

C7— K) KUX) (a d r s) % 

W-fOH ("9->:7;u^-*8D (vo l ) J: (J* 

33l*TI* % *'J 5t/H/a- r-f £T*fcS 
"1 W -4" fc % SWfta>««««lcj:orSHiM 

[0055] HI 3ttt'Jvt;H/H-f^>y 

f-^0EST<D«!l^Ltfcy, «t*lq]l:: "0" 

"2" fl)EST-f>T7^X (EST Index) 
tfi* h^**l»aOTEMS*u **i*h,f::# 

JSLt>fK> h#^»$ft*4x-S e Hi 3(rfci>T(i. 
h7^^ 2CDir— frfc-x-f X* "OO" £ "O 

i" iz*fc*«-pTiB»stLfcttn**Lr»y. -f 

T?&S e 

[0056] Hi 4I*ZL— tfgfc-f K> 

©ESTOflSwLtSy, Hi 3 &Mtf=tt»Al:= 
"0" -8" (DEST^>T7^X^ t8*lRlfZ# 

**L*. ttoT«l±0>.*:3l:iESTI;MMM* 

[0 0 5 7] £blw£fr. Hi 5teHRgfCDMA|£2l£ 

[0 0 5 8] JSTF. Hi 4 5 *S8<D-r 

K*&31H)ft£* H4&^H5fc^L/c^P— ^-v— Hz 
tottnt*. Sic. CCDH4. ■ 5l*B£IMH=a 
£££L>T^LTfcS 0 



ftHWS- 1 3 5 5 4 8 



[0 0 5 9] CPU1lj:7x-Kl* (C(D^3R 

frMnwr* (4-D 0 7i- KK*«<*ya>*ftf= 

5-6, 5-9-egS$ti^7i— K-?— 9lCflElV 
4-1 ClfclvC^x— KK*tfftL£i^V9i?&llft 

tf. ltrie4-2(^^Lfcx^^^ > cofiiS(i*BS$*tSo 
c pu 1 f±4-3 0>XT-?^l=£i*TlS3£ h^^ 
^a>ag$fT«:5o «xi*t r 1 izolnt. 

A-Kfa^12a, 1 2b^bfv^JI/fi§f~^ 
&iiv?7 9- 1 ICDMA^^-rSfc^fC DMA=I> 
hP-7 1 O0f ^>^Uti: LtT r 1 iCttJE-T «7* 

[0 0 6 0]«l^ h7^*f^f-V>^/<77 
7<7>££§fi (e^PTfil§») ^bf-fX^ I D, ? — 
SS7KI/Xt*»fc^ -fOhO>»» 
£&fcB LT7i- Kf- *SK&r4 4-4a>XT-^:7 
*3SfT"T* 0 Z<D4-4<DX-r-^:f|ZOl*TM:* H5f" 
^blci¥L<-e(07P-3{»^$ttr^So Si. *v?7 
o^^glii, -b^**ttt«y»r*a*3&«3!i:**iT 

[006 1 ] -ttit>%. 5-1 (DXx^^fZfct^T. tt 
^"TS h^?/$ U**©»«. T r 1 ) U> Kf- 
* (Hi 5) «fcljEST^>f^Xfm 2<bf-E 
ST (Hi 4) frb. f(DEST^ >^r ^X "T 

l*t. Hi 2 1^-r-f Kt— ?;uj:y t©-fK> h 

7KUXJ ^illLt7-K7Kl/X^^o -fK> 
hCD5fc^T KUXttHl 2lr^-r<K> h^— yjMDa 
d r s J=y*tf)€>*t. ^fc* U> h^r— *<DH«afe*l* 
Hi 5l:^l/>hf-^J:«i6b^ 0 

[0062] f LtCPU 1 ^*5-3lCi3^^T. 7— K 
7 KUXcfe y*7-b^ K^3K«> (-7— KTKUXtt-b* 

So -f'O h0§ttt@i 2lzfeifS-r^<> h^— 
0)v o i J:y*«)6*t. Btis2iSliHi sco*U> 

-^cfcy*tob*tSo 

[0 0 6 3] CZt\ 5-4[Z^3lNT r^§§t>*g 
Sfij rftft^S^flKd4i«. 5-4lzfcl*TNO 

■C. *l=KfE£S=o*fe«*S*tffatr (5-5) ^ 
tl^o CtL35<YES^v^^^^tLSlg^tt. -f^>h 

^si-efey^x-K^^x-^cD^s^^^s (5- 

6) o Z<DSS-e. ^ietf^a>cfc5*3:>^Q-3fT?. 



(8) 4$|§§sii5- 1 3 5 5 4 8 



&o Btria5-5(zfct>TNO < !:i/-v»>v^tt-Sii 
-£\z\tmU5-G0)$kmi*l£ti&£tiZ>o fLT5-7l: 

[0064] firlBX^y^S-AfCfclxTYES 

£o f LT5-1 OfCfc(,\T. ±1 U> hf-^0ES T 
iiia=0|Z^S^^^o *IC V 5-11 (Cfcl^T rg£ 
[006 5] fcfc. liTl55-8fc<fctf 5- 1 1^)Xf^ 

f§S L fcfcScD j& T* C fcfci* & <fc 5 f3 L tz t, 0> t: fe 
&o -r^^^m+tcmr^^T^O^M W'OhSi 

[0 0 6 6] BUIB5-1 2(DXf*^liS^I:fc^T 
#An$*l^«&3g^^LTfcy. C<7>5-1 2<3)Xf 7^ 
CDPaKcotxrtt. @6{zjFLTfcSo t6*)*B6© 

6 - 1 Kfcix-c. mMESSiciBa?— KK«n*-r 

&o *LT*I::. 15156 -1 0>ftkS(cJ:oT#t>*iycS 

*#t«Mf (6-2) ^?*l^o ^lYESi^^i? 
*#tfc»*l=tt. 6-3i:|W, ||flEl**7i-K-f 
>"Cfc^* x Z7x — KT'i* h"C&^3b % A^BT$ti^o 
fg3F#?x — hV >V&Z>i%-£lzlt7 K-f £ 
(Z>KS#fT*>*U (6-4) % jlftS^i-KT')^ 
T?fc*»£lctt7x-K7«5 h^-^tDSS^SfettS 
(6-5) o ZOm^COm^t. 7>TVZ?5-6 9 5 - 
9|3^If^ii^<t^«l(ZfTt)*tSo £f-* 1*156-2 13 
&lvcNO&i?*?3?£4ifc«ft|::tt % MIB6-3~6 

[O067] 14ICIIJ, 4- SlZ^T?— K7 KU 

^$f^^7 Ki/xt*7t7 Menu ISX 1 ?— K 



-e4-7icfci^T r^-^-fe^h = oj -efcsfrsfrtfs? 

>K$feMa){iM^#S35: J r--^$^A/f£-b^^Ti&-5o 

1 2|zfcl\-C. DMAH>hP-7l 0lr33lt$7Kl/ 
X UvX* 1 O40CH4(3)X^-h7 KUX*-f * — 

>9lz*y*v Ht«Lt, ¥«fcx-*5h o£ 

[0068] 4-1 2lzfclNT*5— KSItfSlT Lfc£ 
«S**l*36V 4 - 7 (ZfcUT YEStv^-; V 

**tfciS^ ( t*7*ZV h = Oj 0<h£) Id*. 4-8 
7Kl/XUi/^10 4^lCH (l^0>ii 
CHI) 0^^-h7Kl/X$CH4(DX^-h7 

t>fZ4-9T*li. K»J:yattCH(DX*— h 

7KUX£3E$tT£ 0 fLT4-1 OfzfclNT. ?x — 

>;u— T> (S3) f=U4t— >-T^o IP*,, cpuili 
«aHT«a-cL^isailT*«tfti-e#«PL^-e. ?x 

4- 2 to 7x-K»a**fT-r«. 

[0069] JsLtO)«fc 51:: LT, 4-4t-<K> h** 
*«BLT^i-Kr— **»«LfcJi*. 4-9£T? 
<DKS«BSa>ft. gtoCD*&3S£fTfcdo 1 

(A) fe^-CO h(7>S^<7)^P^^D 

£3te&LS£S<>:. ^p^^dcd^**. «H»lt9#0)^a 
•^E^7i- KT* hffl^-r^o Ot«Bl 1 (C) 
|z^-TJ:5lc^x— K«ft31**v^5tSifflS ifg (Od 
B) -<K>h(Dg^<7)^~^A<Ofg (-oo d 

b) da*«**^—*f=ff<ta. 
[0070] ^fc. si i (b) f::^-rj:5i^ -r^<> 
h5fen»»o^p^*Fti6aLfc»*i*. si i 
(b) iz3c-rFo>ftBff»a>«iiffG«iES«r37x- 
K-r>»3«-*. o*yai 1 (o iz^-rj:5i^ 
^>ha>5tiiT-^*ofg. 7x-K-f>aao!>Ms 
i «t-r««fc^ft*»*ffaoTt^<. 

[007 1] ttfi. CPU i fttf7ft3!M(A9ti« fc* 
U> K7 KUX ^) A^filifJO^P*^ 

y. f^X^©7^-bX$-<At^atmSI^Lt 
^ S~ 1 mS^-— ^(Dfil^fiC PU(DtttgA^t>l^oT + 



(9) 
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I*. CPUtffrfc^T-l*^. /\— KOx7$ff!l*T 
& c p u l r nn $ 1± T t <fc I*. 

[0072] tC5t\ S4l^lt^X^^^4~ 1 1 

icfci^-ci*. (§iei^li#^LT^^^T 

^*^lc^~i^#T-£:<. /^>^T*(D*^^- 

CCDig^. X$-h7 KUX<&^£^<7>g|C 
DMA3>hP-7 1 O0UvX$ 1 0 4 X 

l*fcfc£l\, L**U -f^-5fl«4 6ll X^-h7 

1 0 4<DK2l*^>^/£lt*^P^^A-r 

[0 0 7 3] *lc. H3lcR4 0 «0)KWetM6AMz 
tt*tasy. »«0<z>M&*;u— 7> (04) 4tjBH£*i 

I*. CPUltfm&LtzT-$7ny50&&*mT? 
&tzlflz % HDn>hP-7l l^biJ&W«j:**i^ 
( I NTii§A<CPU 1 lC^^.t>tL§) (D-C. CPU 1 

A -3 fcfr* I* =j > h □ — yu^r— * izJi^ l T 

[0074] t4t>*»CPU1ll 3 — gClfct^T^-r 
X£7£-feX7K*f (RAM3) £#KSL. > «J X 

(3-10). YES0>Jt^l*. &f^Aill^gi8- 
D/AK»»fftffjh (3- 
1 1) 3-1 ICR*. NOOHfttt, *-A2)tf 

®£#8SL(3-1 2). tLKftA«<Elt*ttf. f<X^ 
7^-bX7K>T>^*5 1 x^^-r-<< 3- 9(0*131^4, if 
y. KIT 3-9-3-1 3£< y 

[0 0 7 5] f LT3-1 3|Cfct>Tf5It>^(7>^bA<fc 
3-1 3A>t>3-1 4|Z5t^ CPU II*. DM 
Ag2l$-^«©TLT. 8rfcftKS*-r'<<. DMAP 
> hP-7 1 0 DMA*Jt«* (DMAEN 

D) ^iH^-r^o «tt"C. »fcftA*ft**fZ«oT. 
DMAZI > hP-7 1 0. ^Aiti*8l8-1 ~8- 
3$^P^7AL (3-1 5) . WXfOhAAWl^nm 
"T-<< 3-1 6I=&*« ±^Lfc3-8^^|Z^4(D 
-<>5r^^h^— ^>S*frLfc*. 3-9^tif*. 

[oo76] za>«fc-5r^ cpu i fi^u-f/ua— K 

•Btlzfc^TI*. 3-4~3-8(B|0g8l£5££fT£:ofc& 
I*. 3-9. 3-10. 3-12. 3-1 3MIC3 — 1 
4-3-1 6£< y^ALStfrU *— K4T?0>* 

(Wxlife* h9**l=Olvc#— X (A/D. 
D/A<B*Bt) fc«lM*/<>^-f >/T"> h (A/D. 

oyAtountoWK) «) nm&icfif-a^hp- 



[0 0 7 7] 3-2fZfc^T. C P U 1 3b<a«. -f<> 

h&m*- Fiz&& tmm-?&t. 3-2*^3-1 7 

/\-Kf-fX^12a, 1 2 blCfBtf^ttTl* 

astciBKoy* *E«&*Lfc*j*^-* c-foio * 
■urrsfeJExxK k> f-fx^ 1 d. fccfctfew 

<kfc»J6LT. 3-1 8lcfclxT-r^<> h-x— (B 
1 2) *<fM6£*t&o C0MK> hf-^l/ (ET) |c 
I*. -fK>h*. f<X^ I D. X$- hTtU > hfcJ: 
«*yi-A3b<««**L* 0 f^X^ I D. X$-h# 

A-Kf^^12a, 1 2 btf>X$ — h7 KUXfecfc 

[0078] #a>-C3-1 9lZ&lvC % mTffi-f hf 
— -?MZ&~5l\X<< <<> hv-^>Xf-^ES T 

(@1 4) jb<ftJ*S*i*. Z<D-f*> KS&S3-1 7 ~ 
3-1 9tt«y«**L*CtlC<t*^ aftcoffi^i;: 
*U EST<Z>ffdt(7>«TA<3-2 0Tf«ai**L^i:. C 
PU 1 1*3-1 ICfclNTlftf*— A^iS^o 

[OO 7 9] 3-2lwfcl\T. CPUI^St SIR 

(ED I T) *—£\Zto&tmm-?&t. 3-2*63 

- 2 1 izm^. sife-rs h7*^^>K i?o«fca 

«BLfc«Jt*wfc) tCPUIIifWiL ftSfiftft 
«*Stff-T* (3-2 2) o C0)6«^[t ^FfCliP 
*L4l^ HD=J> hP-7 1 1 <hDMA=>>hP — 
^ 1 Oi:|z^-r^/\— Kf-fX^ 1 2 a, 1 2 b*&6> 
^aiLT^irX^>r> h<7)^ny^A-V>. RAM3^s 
RAM3jffll^0)#iI$, •eLT^^CO 
X is&no&pT— 90>/\— Kf-fX^ 1 2 a, 1 2 b^v 

o>lf»ttffm. r^-bx*-f >^o»s»*. cpui 

0>UWTT-m?f?&o 3-2 3lZfe^r«»ftmCD«T 
A^aj^^t-S*!:. CPU II*. 3-llzfel^TSl/^— 

[0080] <§^AtB*SM8- 1 -8-30l6f^> 
^IC@7*#^LT. §^At±i*SS8- 1 ~8-30> 

»#«ffl*iawr*. cco^p-^-v-hi*. 
®ejiccfc^4,a>^fcortj:<. «ttsa^Raa^x 

[0081] *T. 7 — 1 ICfeOTCPU 1 ^b^le 
?&ttoTli«) Wv^*>vL, YES^btf7- 

2izfct\r. cpuuy«ft*u (us- K. 

-f. ^KS$tt«. C*tl*0 3OCPU 1 

0>>-r >;u— ^><Dct>c03-5. 3-1 5lcjS^LT>5: 



(10) 
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[0082] fit, 7-1 fcfcl^TNOC&fjlBWfc:^ 

*i&t 7-3lw^3t^r. Mia^Aaiagss- 1 -8 

BrU Ua— Ktt«fc*IWS*l5i:. 7-3*>*7-4 
~ 7 - 9 OfikS^ji^. :?U<#gg£^JBT**lS<b7- 
1 0-7-1 5 OfflS^ii^o 

[0083] £-r. ^-h^mizwcm^titz^A^ 

2lgS (l^^f^Aaj*gl8-2, 8-3) 0) 

■fttBRt*. 7-4fzfc^r. ><?mmt 

li. Sj^AffiagB 8-1-8-3 rtffll|::**/\— k* 
-r^~^toT^<7)t±5*(rJ;^r4Tor^<*:<. $>£l* 

&t3MFS*i*£:l5y« «-»^AfcHaS«8-i ~8- 

[00 8 4] £T. 7-4fCfcl>TY E S (D^JBtA^ $ 

(s/h) **u A/Dm&ZtiZ>« SIl^T. 7- 
6lcfci*T* DMAa>hn-7i0l:^LTDMA6 
gI*DRQS7^f<^ICLr{ll^o 
[O 0 8 5] DMA=I> hP-7 1 Oli. 
DRQ*ftltty. DMA|£2£SfT5'<<* ^OlHl§<i 
^DAKftil^o Sot, WAB*«8-1- 
8-3 (l^tOWl/a - KttB-etif ^ABlASt 

8- 2XI48-3) 7-7(D*0W3b«Y ES^W 
7-8 (=JI*K A/DKiftLTWfc7?*JUW»7 

— i s^xi^ajau ^-r^/<^^T9-i - 

9- 3 (l^*<Dii^/<^^T9-2Xt±9-3) ^31 
£o f Lt, 7-9ICT. DMAg^I^DRQjO 

7*T--r fitot, 1**<D*^. §^Atb*i£ 

18-2, 8-3Cfcotlt 

#|3£&U t^«t5CDMA3>hn-7l Olz 
T^*fiS£*L&><-/77 9-2. 9-3<D*U>h7 

tlht. 7-10fZ$t*f. DMA3>hP-7l OIC^ 

LDMa6SI*drq^7^t-<^[:U dmai> 

hP — 71 0fr&EI«ft-9D AKG)Il]3fc£f#oT (7- 

ii). f-^/^x±0)fv$;HPf- 

(7-1 2) . JiIBM*DRQ$-r>7'^ J r-r ^Icr* 
(7-1 3) o CCD^t #<DDMA=I> hP — 7 1 0(Dg) 
l**0)»^Hl OtC^-T^fey. Tr 
1 Kn^h^vVT 9- 1 U> h7 KbX(Drt§ 
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